Controversy exists in the criminology literature over whether rearing social class influences the emergence of criminal behavior. Theoretically, some researchers have argued, a lower rearing class status reflects intellectual and emotional deprivation which motivates later illegal activity. Other researchers argue that intelligence, regardless of rearing status, is the chief determinant of criminal behavior. Using maximum-likelihood path-analytic techniques and a split sample validation design on data from a longitudinal study of a true birth cohort (adult male in Denmark, N = 3,421) the present study finds support for the hypothesis that rearing social class does relate to criminal behavior-indirectly. The model tested and supported in this research is that rearing class status predicts educational performance, which in turn precedes the development of criminal activity.
social class does not directly relate to criminality. The literature they reviewed, however, did not rule out the possibility that lower socioeconomic status (SES) individuals are selectively treated by the justice system and consequently are more likely to be arrested. If true, distinctions between selfreport studies and studies using official records might reflect SES influences, since selfreport measures should be unaffected by justice system bias. Hindelang, Hirschi, and Weis (1979) , however, have shown that SES does not better relate to criminality in official records than in self-report records. Tittle et al. (1978) had suggested that this differential treatment seemed more prominent in studies conducted before 1964. Perhaps the Hindelang et al. (1979) paper reflects only the current state of events.
Intelligence, on the other hand, appears to be directly related to criminal behavior. Hirschi and Hindelang (1977) conclusively reported that "IQ has an effect on delinquency independent of class and race" (p. 571), with the less intelligent individuals more likely to be delinquent. Moffitt, Gabrielli, Mednick, and Schulsinger (1981) recently confirmed this relationship in two longitudinal studies in which intelligence was 354 recorded years before criminal behavior occurred.
At issue, then, are the interrelationships among rearing SES, intellectual performance, and criminality. One model might postulate that intellectual performance is influenced by parental characteristics related to the parents' socioeconomic status. Intellectual performance might thus mediate an SES-criminality relationship. Alternatively, characteristics of the early environment (as reflected by parental social class) might directly influence the emergence of criminal behavior, independent of intelligence and school performance. The present investigation attempts to test these hypotheses in a prospective longitudinal study, using measures of rearing social class, later measures of intellectual performance, and still later measures of criminal behavior.
Method

Subjects
The subjects for this study were drawn from the birth cohort of Witkin et al. (1976) . This true birth cohort consists of all male offspring (N = 31,436) born between January 1, 1944 and December 31, 1947 to mothers who were residents of Copenhagen, Denmark.
The original study investigated criminality in XYY chromosome men. To this end, 4,578 subjects whose heights exceeded 184 cm were selected from the cohort for karyotyping; XYY males were thought most likely to be found among tall males. Only 28 of these subjects, however were identified as XYY or XXY types; the remainder had a normal component of sex chromosomes. Data were available for 3,421 of this group on intellectual performance, rearing SES, criminality, and other variables used in this analysis. These 3,421 subjects comprised the final sample for the present investigation.
Of these 3,421 subjects, 1,649 were born on an evennumbered day. These subjects were grouped into Sample A. The remaining subjects (« = 1,772) were grouped into Sample B. Analyses were conducted on Sample A and validated using Sample B.
It should be noted that the subjects in this study were the same sample used in one of the two Moffitt et al. (1981) studies. The models and concepts in the two studies are somewhat similar but were derived and tested independently. Also, in the Moffitt et al. study, delinquency was defined as evidence of arrest before age 20.
Variables Parents' SES (PSES).
The rearing social status of the subject is taken as the SES of his parents at the time of his birth. SES was measured by a transformation of a scale developing by Svalastoga (1959) , a Danish sociologist. The scale reflects primarily occupational prestige, shown to be good indicator of social status in Denmark.
Education. To a great extent, performance on IQ tests and performance in school are highly correlated, with the motivational component in scholastic achievement difficult to separate from intelligence. But some researchers have argued that the apparent intelligencedelinquency relationship may actually sometimes reflect learning disabilities that are not related to intelligence (Prentice & Kelly, 1963) . Emotional adjustment problems, for instance, might cause poor school performance and relate to antisocial behavior without actually reflecting relative IQ deficiency.
The variable of interest to this study was not innate intelligence per se but the translation of intelligence into performance (i.e., the achievement on an intelligence test as well as achievement in school). As such, the distinctions among school performance, IQ performance, and "true ability" are not addressed.
Two measures were used for the educational performance construct. The first was the Borge Priens Prover (BPP), a draft board intelligence screening test (Rasch, 1960) . Danish men are required to take this test at age 19-20. The test can be deferred up to but not beyond age 25. The second measure was a variable constructed from school achievement (SCHOOL). In Denmark, there are two ways to receive credit for school work. The first is to satisfactorily participate in a class at a given grade level; the second is to achieve that grade level by examination. Our second measure of education performance was the highest grade level either completed or achieved by examination.
Criminality, Criminal records were obtained when the subjects had a mean age of 26. Six measures of criminality were extracted from the data. The first measure was a log| 0 transformation of the number of times a given individual had been arrested as recorded in the Danish National Police Register (NARRST). The National Police Register includes information for the entire country and records all contact of Danish police with individuals, Danish criminal record keeping is "probably the most comprehensive and accurate in the Western world" (Wolfgang, 1977, p. v) . Any contact with police results in a record in the register. Listings for missing persons or admission to a psychiatric department were excluded from our analyses. Perhaps the younger an individual evidences antisocial behavior, the more seriously criminal he will be. Theoretically, this could arise as an intrinsic characteristic or as produced by a criminal justice system. A variable created by a transformation of the subject's age at first arrest (FIRSTARR) was used as our second indicator of criminality. 1 The National Police Register and the Danish court records also contain disposition of all arrests. This information, which is available on the subjects, was used for the creation of the four additional indicators of criminality. These four measures are severity weights (SWT1, SWT2, SWT3, SWT4) created by David Owens for the original XYY study (Witkin et al., 1976) . The codes reflect an ordinal, continuous rating of the most severe punishment received by the subject for violation of a category of law offense. The four inclusive categories reflected in the codes are violations of:
1. serious criminal law (e.g., murder, rape, crimes of violence); 2. special law (e.g., fireworks law violations, drug violations, public drunkenness); 3. police law (e.g., causing civil disturbance); and 4. traffic law. Even though they contain some error in this measure due to inconsistencies in punishments across judges and jurisdictions, Owen's four severity weights were used because they provided at least an ordinal measure of seriousness of violation, and because they complemented our two other traditional measures of the seriousness of criminality (number of arrests and age at first arrest).
It should be noted that we have employed a rather global definition of "criminality" as a single construct. Whereas the model might be improved with a more complex theory about the dimensions of criminality, such was not the intent of this research. It has been argued, however, that criminality may in fact reflect a single antisocial tendency and, therefore, justifiably could be viewed as a single construct (Mednick, 1977) . We did not, however, specify that the factor loadings for the various measures of criminality be constrained to be equivalent (i.e., implying that they are equivalently caused by the prior variates in the model). The model's present structure, then, permits the different causes of criminality to relate differentially to the measures we have included. Additionally, the potential confounding of measurement error in severity ratings was attenuated by the inclusion of correlated residual terms.
Respondent's SES. The social class of the subject was assessed three times. One measure (SES1) was taken when the subject reached young adulthood. Those subjects who were still in school received the SES score they would receive upon finishing. The second measure (SES2) was based upon a later home-visit assessment of the subject's occupation. The third measure of SES (SES3) was an assignment of SES coded by K. O. Christiansen (Witkin et al., 1976 ) using Svalastoga's original coding scheme and based upon the subject's occupation. The coding for this scale was in the reverse direction of the other SES scores (i.e., a high score on SES3 implied lower socioeconomic status). In absolute value terms, these three measures correlated highly.
Social strain. As noted above, the subjects were born between January 1, 1944 and December 31, 1947 . Some of the subjects were born during the war in Europe, whereas many were born during postwar recovery. As a consequence, their educational performance as well as their later criminality may have been influenced by a wartime ambiance. In order to allow for such a relationship in our analyses, we included a measure of the social strain an individual suffered as measured by the proximity of his birth to the war (WPROX). Those subjects who were born during the war (i.e., birth dates prior to the date of German surrender) were coded as having the highest proximity, whereas those born on December 31, 1947 were coded as having the least. (A log transformation was used, given this distribution's positive skew.)
Family status. Social control theory (Hirschi, 1969) proposes that the individual becomes and remains a lawabiding individual because of the social bonds he or she develops in association with family and others. Except for a generation of disagreement led by Shaw and McKay (1932) , many researchers have found empirical evidence to support the contention that departure from the traditional two-parent family structure is an important predictor of delinquent behavior (Rodman & Grams, 1967; Wilkinson, 1974) . In a recent prospective study, Mednick and Baker (Note 1) found, in another large Danish birth cohort, that the strongest predictor among a number of social-familial measures of juvenile delinquency was instability of the social environment in the home as measured by the number of family constellations experienced during childhood. (A change in family constellation was defined as a change in the adult members of the household.) In the present investigation we have a dichotomous measure (HOME) of whether the subject was raised in the usual two-parent household or not.
Model
A model of interrelationships among parents' SES, educational performance, and later criminality is depicted in Figure 1 . As indicated by the figure, two potentially confounding variables, social strain and family status, were also included in the model. This model has been drawn consistent with the style of JOreskog (1978) in that education, criminality, and respondent's SES are multiply measured, unobserved constructs. In this notation the rectangles refer to the observed measures, whereas the ellipses denote the unmeasured factors. In some instances (e.g., parents' SES) we had but one measure of the construct; in such event, and lacking any knowledge of a measure's reliability, the observed measure and the factor become synonymous. As suggested by the earlier description of the variables, three indicators of the subject's social class were available to reflect that construct. Similarly, six measures of the individual's criminality were used to indicate the degree of antisocial behavior.
Of most critical concern in the model in Figure 1 are the 8 parameters, which denote the impacts of prior factors (rearing SES, education) on later constructs (criminality, respondent's SES). To solve for the entire set of parameter estimates, Joreskog and SOrbom's (1978) LISREL IV program was used. LISREL IV is an iterative estimation algorithm used to solve linear structural models with a full-information maximumlikelihood loss function. Fuller discussions of its technical details and wide variety of analytic applications can be found elsewhere (Bentler, 1980; JOreskog, 1978) .
It might be argued, for at least two reasons, that the hypothesized model has been misspecified. First, it is apparent that not all of the causes of criminality have been included in this study (i.e., the "unmeasured variables" problem; James, 1980) . Such omissions may produce serious biases in the parameter estimates, particularly if the other causes are correlated with education; in view of these likely possibilities, our conclusions must Figure 1 . Path model among parents' SES, family status, social strain, education, respondent's SES, and criminality. be tempered. Yet while inclusion of such variables is a worthy aim, it is not always possible. Furthermore, "it is possible to have unmeasured causes and yet have no serious unmeasured variables problem*." (James, 1980, p. 418) . Even as we offer a model to reconcile some earlier theoretical discrepancies, then, it is clear that it is but a first step; and future work will have to incorporate other potential causes of education and criminality such as peer pressure.
The second reason for a potential misspecification regards the effects of criminality on educational achievement. This sort of nonrecursive model holds some promise, but it suggests two different approaches. If some inherited criminal characteristics were present from very early in life, the model could be improved by specifying such variates as causes of educational attainment and later criminality. Alternatively, being repeatedly arrested at a very early age and sentenced to very severe punishment could easily have an impact on the amount of education received and subsequent test performance. In both instances, future models will have to incorporate such potential prior causes or exammine the feasibility of a nonrecursive structure.
Results
Summary statistical comparisons on each of the 14 measures are presented in Table  1 . Inspection of these data suggests that Sample A and Sample B do not differ greatly. Multivariate analysis of variance (MANOVA) corroborated the conclusion of Note. PSES = parents' socioeconomic status; HOME = whether respondent was raised in two-parent household (1) or not raised in a two-parent household (0); WPROX = proximity of respondent's birth to war (higher numbers have closer proximity); BPP = Borge Priens Prover draft board intelligence test (Rasch, 1960 ); SCHOOL = highest grade level achieved; SES1, SES2, SES3 = respondent's socioeconomic status at time of young adulthood, at a later home-visit assessment, and according to Svalastoga's (1959) coding scheme for respondent's occupation, respectively; NARRST = log, 0 transformation of number of arrests recorded in Danish National Police Register; FIRSTARR = transformation of respondent's age at first arrest; SWT1, SWT2, SWT3, SWT4 = severity weights of the punishment received for criminal offenses. no mean differences between the two samples, F(14, 3406) = .77, p = .70). The intercorrelations of the measures can be found in Table 2 .
Structural Model Analysis
As JOreskog (1978) and others have argued, most appropriate uses of the chisquare goodness-of-fit test in confirmatory covariance structure analysis are model comparisons. To effect such a comparison, and to provide an alternative goodness-of-fit index, Bentler and Bonett (1980) have proposed a series of general model comparisons and 4 statistic. The Bentler-Bonett 4 was derived to provide an additional, standardized assessment of a hypothesized covariance structure's goodness-of-fit to an observed covariance matrix. To simplify, the index (which ranges from .0 to 1.0) describes the degree of fit-relative to a given baseline. While several baselines may be conceptually appropriate, we have chosen a null model which postulates no covariation among the variables. An example of these comparisons follows. Table 3 summarizes the LISREL results for four such models tested separately on the two samples.
The first model listed for each sample is the putative null model, which postulates no covariation whatsoever among the observed variates. The magnitude of these chi-squares suggests that complete independence is not a very tenable hypothesis. This test provides a baseline, however, for the 4 computations. Next, a test of the hypothesis of uncorrelated factors-Sample A, X 2 (74) = 2599.3174, /?<.0001, 4 = .784; Sample B, * 2 (74) = 2517.1851, p< .0001, 4 = .740-suggests two conclusions: (a) the variates chosen to represent the factors seem to be doing a reasonably good job; and (b) at least some of the factors are intercorrelated.
The next listings in Table 3 are the goodness-of-fit indices associated with the hypothesized model (Figure 1 ). While the chisquare tests in both samples suggest a rather poor fit-Sample A, x 2 (68) = 491.0784, p< .0001; Sample B, X 2 (68) = 420.2346, p< .0001-the respective Bentler-Bonett 4 s suggest that this conclusion may be more a function of sample size than quality of fit (e.g., Sample A, 4 = .959). That substantial Note. The correlations from Sample A are provided in the lower triangle; the correlations from Sample B are provided in the upper triangle. PSES = parent's socioeconomic status; HOME = whether respondent was raised in two-parent household (1) or not raised in a two-parent household (0); WPROX = proximity of respondent's birth to war (higher numbers have closer proximity); BPP = Borge Priens Prover draft board intelligence test (Rasch, 1960 ); SCHOOL = highest grade level achieved; SES1, SES2, SES3 <= respondent's socioeconomic status at time of young adulthood, at a later home-visit assessment, and according to Svalastoga's (1959) coding scheme for respondent's occupation, respectively; NARRST = logm transformation of number of arrests recorded in Danish National Police Register; FIRSTARR = transformation of respondent's age at first arrest; SWT1, SWT2, SWT3, SWT4 = severity weights of the punishment received for criminal offenses. improvements upon the hypothesized structural model are limited is illustrated by the last of the goodness-of-fit tests listed in Table  3 . The model tested here postulated an oblique factor model, which permits the constructs to covary freely. While the chi-squares have dropped significantly in both samples, the 4 coefficient in both samples has increased .004. To summarize, the hypothesized model may not be the only nor necessarily even the best possible model for these data; but it is not a completely unreasonable representation either. An alternative model which postulated an additional, direct path from rearing SES to criminality did not significantly improve the model's fit, nor did the estimated direct path's critical ratio exceed 1.96, p< .05. This direct rearing SES-criminality model had a chi-square of 488.0793 (67 df, p < .00001) in Sample A; the associated BentlerBonett 4 was .959. The improvement of this model can be checked in three ways: First, the Bentler-Bonett A has improved .0002, a fairly trivial amount; second, as the two models are "nested" (Bentler & Bonett, 1980) , the difference in their chi-square coefficients is a chi-square test; the difference in chi-square is 2.999 with 1 df (p > .05); last, the critical ratio for the parameters was 1.735 (p > .05) . Although the alternative, direct SES-criminality model could be used to represent the data, parsimony would suggest that the hypothesized model should be preferred. Table 4 presents the maximum-likelihood parameters, their standard errors, and the standardized maximum-likelihood estimates for the two samples. Figure 2 
Parameter Estimates
Estimate Stability
Inspection of these coefficients reveals a high degree of comparability between samples. As a not altogether appropriate way of quantifying this impression, the comparable LISREL parameter estimates from Samples A and B were correlated. The correlations of these parameter estimates are given in Table 5 . Inspection of Table 5 confirms the impression of similarity.
As an additional assessment of the adequacy of the model and its parameters, the postulated structural model parameters were estimated in a covariance metric. The reproduced covariance matrix from the parameter values estimated in Sample A was compared to the observed covariance matrix in Sample B. This likelihood test of matrix equivalence, given in Morrison (1976; p. 248, Equation 3 ), yielded a chi-square of 1953.32 (p < .0001) with a Bentler-Bonett A of .838. As an upper bound, a similar comparison of the two observed covariance matrices yielded a chi-square of 1627.27 (p < .001), Bentler-Bonett 4 of .865. These suggest that some shrinkage in the first indices would be appropriate, much like comparable R 2 formulae, but further suggest that our model and parameters were fairly resilient to sampling fluctuations. Inspection of residual correlations and first-order derivatives corroborates these conclusions.
Finally, the hypothesized model's parameters were also estimated with an algorithm (PLS, or partial least-squares) ostensibly in- sensitive to the multivariate normality assumptions which are concomitants of LIS-REL usage. The parameter estimates from this alternative algorithm and the LISREL values correlated very highly, with rs > .94 (McGarvey, Bentler, Freeman, & Gabrielli, Note 2) .
Interpretation
In addition to the previously stated conclusion about the adequacy of the measurement model, the coefficients in Table 4 and particularly those also presented in Figure  2 lead to the following substantive inferences: (a) Parents' SES seems to exert a positive, significant influence on educational performance (e.g., in the Sample A parameters, j8 4 , i = .446, SE = .022); (b) being raised in an environment with both parents present has a similarly positive, significant influence on educational performance (e.g., 04, 2 = .068, SE = .022); (c) date of birth in relation to German surrender does not appear to be significantly related to educational attainment (e.g., 0 4 , 3 = -.039, SE = .022); (d) later socioeconomic status is greatly influenced by educational attainment (e.g., /3 5 , 4 = .812, S^.OIS; (e) lowered educational attainment is significantly associated with greater criminality (e.g., 0 6 , 4 = -.399, SE = .024); and (f) after controlling for parents' SES, being raised in a "broken home," social strain, and educational attainment, the partial correlation between criminality and socioeconomic status is nonsignificant (in Sample A, X 6 5 = -.001, SE = .014; in Sample B, X 6 , 5 = .006, SE = .014). 
